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TECHWOLOGY IVSERTIOW ENGIWFERING SERNICES 
PROCESS CHARACTERIZATIOW 
TASK ORDER WMA | 


DATA DOCUMEWTATIONV Book FOR Rec MATPSE 


SA- ALC 
1989 


1.0 IDEVTIFICATIOW OF Reco MATFSS 
RCC yuTPss HAS BEEW IDENTIFIED 
BY STATEMEVT OF WORK oF COWTRACT 
F 33600 - 88-D-0567 FOR PROCESS 


CHARACTERIZATION’. 











1.0 
2.0 


3.0 


4.0 


5.0 


6.0 
7.0 
8.0 
9.0 
16.0 
14.0 
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IDENTIFICATION OF RCC (TAB: INTRODUCTION) 
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2.3 WORKFORCE 
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§ WORKLOAD MIX AND VOLUME 

2.6 MATERIAL HANDLING 

2.7 STORAGE 

2.8 PROCESS FLOW CHART 

80/20 ANALYS'S OF RCC 

3.1 VALIDATION OF 80/20 ANALYSIS 

CATA COLLECTION 

4.1 DATA COLLECTION PROCESS 

INPUT DATA FORMAT 

5.1 PROFILE DATA SHEETS 

5.2 MODEL INPUT FILES 

VALIDATION OF INPUT DATA 

COMPUTER SIMULATION ANALYSIS OF RCC 

VALIDATION OF SIMULATION ANALYSIS 








(IDENTIFICATION OF TAGUCHI FACTORS (TAB: BRAINSTORMING) 


EXPERIMENTATION OF TAG‘JCHI FACTORS 


DEVELOPMENT OF QUICK FIXES (TAB: POTENTIAL IMPROVEMENTS) 


DEVE! OF MEK; OF FOCUS STUDIES (TAB: POTENTIAL IMPROVEMENTS) 


13.0 ADDITIGCN4SL SUPPYAT DATA (TAB: SUPPORTING DATA) 
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CENERAL SMFORMIATIOY 


WATPSS IS A RESOURCE conTReL CENTER 
(Ree) LocATE™ Lv TWo BUILDINGS - 
329 ASSEMBIN SHOP Awd 340 TEST 
CELLS - ALenG WITH oTHER CC'S (matpst 


AWD MATFPGB Je 


THE FRIAIARY WweRKLCAD IW AATFSS CenWSISTS 
“Fo MISTR EMC ITEAIS , THE VWioRKiLoAb 
WAS BEE STABLE FoR THE LAST FEW YEARS, 
sHE GYo/20 LIST WAS ESTABLISHED Te 
IDEWTIFY THE SPECIFIC FART CcoMmTRoOL 
NUMBERS (Pc wv) Te BE CHARACTERIZED 


lw TASK oRDER sea.7. 


THE POY ANMIBERS AVO EXD ITEMS SouUvs 


ARE AS Follow .: 

















OfOOYA FIF L/d AIRFRAME MOUNTED AUXILIARY ODRCVE Aman) 
@ Of00 5A FI5 R/H AIRFRAME Al0UNTED AUXILIARY DRIVE Quan ) 

c8006A FIX JET PUEL STARTER (JFS) 

13096A FIG «JET FUEL STARTER (JFS) 

CLO PIS CEWTRAL GEARBoX (CGB) 

J27IDA FIG = ACCESSERY DRIVE GEARBcx (ADG) 

OAS424 B52G CPSO2 wld. STARTER 


lo5VSA FYC ATSCIlOO- ¥7 STARTER 





WW A B52 ATSC Ieo-97-F7A STARTER 
MATESE ¥DlL GE DISCUSSED FURTHER IW 


SFcTion 2./ THRoulGH 2.4 


oa FACILITY LAYCUT DRAWIVG 

THE FACILITY LAYOUT DRAWIVG FOR BUILDIAG 327 Does AeT 
REPRESEYT AS-IS cendITIc/+p rok THE ELUTFAIELT 
LAvouT IV THE CEWTRAL GEARBOX AWP ACCESSEPY 
DRIVE GEARBox ASSELIBLY AREAS - 
MATFSS Rec ASSEAIBIY OF THE ABovE MIWE EwD ITEMS IS 


ACCOMPLISHED SW FIVE WDPEWDENT SHOPS AS WELL AS IW 


© LoNIJUCTIoW WITH ethHER Rec’S MATPST AWL AWIATPSS 
by THE gfSTEiyv ALF oc Bdtipine 329. 








SOATESS oCeuPLES GW 20 SQUARF FEET (SEE LAYOUT 
® DRAWLVG). 
THE FACILITY LAYeuT DRAWI“VG FeR Bullbln“G 340 IS CURREWT 
AMD REPRESEVT: THE AS-IS CeArDITIC/, THERE ARF 2! TEST 
CELLS IW BUILDING 770, oF WHICH Jo ARE DEDIKATED To ANATFSS 
. FOR THE TESTIWG oF THE ABOVE J EWL ITEAIS. 
THESE 10 TEST CELLS eccuPry F905 SQUARE eee. 


REFEREWCE THE LAYOUT DRAWING ATTACHED . 














2.2 EQUIPHENMT 
HBTPESE ASSEAIRLY Tv bulLOIVe 329 IS ceAIPRISED 
MAWLY CF SK ALL ASSEXIBLY STANTS , SMALL IPSTALLATIEN 
FIXTURES , WERK BEWCHES ; OVENS , ICE CHESTS AYO 
TRAVSPERTATICO MW CARTS . /HATFSS ASSEMBLY AWD TEST HERATIONS ARE 
PLEXEDED BY MATPSI RECEIPT , DISASSEMBLY, IASPECTION, CLEAAING AWD 
BY PARTS Fool KITTIWG - THE EQuifaenT ITEMS WrTHie MAT PSS 
ASSEMBLY ARE APPPOXIMATELY FIVE To TE#Y YEARS OLDL AWD ARE 
IN Good WORKIWG CowDITIom. 
JUPTPSS TEST IW BUILdIVG FYO IS COMPRISED TeTALLY 
OF TEST CELLS , TEST STAVIS AWD comPUTERIZED 


CONTROL FAWELS To Mor'ITeR AND RECHKD TEST DATA - 
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SQUIPRENT CRESS REFERENCE LIST 
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No 


PEN WO.  GAS42A, S0598A, 1071EA mc SA 


@ PART MAME STARTERS REE RATPSS 
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FSG2 NOG FINAL ASSY. 





: et " @FT-B3733 > LOCATING SINE i 
1 N-2 : @PT-ga7e | SSETOR SETTING Fin 5 16a 
ted : §B71248-03 : REARING SAIVES 2 
7 Ks > aPT-B2183 | MEDTNG FLITURE a Aa : 
t NeS : BET-Be0ss 1 SPANNER WRENCH i” : 
Ik : gB7IZE6-a1 1 COMNELTOR OR IVER ; 3 
1 Ne? : AGIALO2 > HOSTS FLITURE rg 
NE ; gbT~8a732 1 COMPRESSION FIITEFE Ag : 
1k? : 55-423 > ASSY. FIMTURE : : 
aig 1 73S84H: 1 SHAET FROUDE to : 
ATSCICO-A7 ASSEMBLY 
a | + FOZ > MAUBER t 4 
ENeH2 + 781206 1 PILOT SEAR a 
® bNA13 > 2G4251-1-1 | RISWENT TE . 3 
bheid > 2B42S2-i-1 > SERe BR BEE e & 
1 BS5 i F642$5-1-1 1 BEARING SHIVER “4 ; 
Peet : 28425S-1-1 1 SEAL RIVER org 
tN? 1 264267-1-1 ; HOLGER. PAWL ASSY. a 
ATSCLGO-37-37R STARTER ASSY. 
1 MIS 1 281690-1 ; GRIVER Z : 
1 MH19 ! 766253-1-1 1 DSves rot : 
1 8-20 1 264252-1-1 1 HOLDER a 
rN? > 280012  RaBER ao a 
1 X22 1 281093 : OLEER io 
1 N-33 : 290022 > FSLGF a 
1 N24 1 785292 1 SPECIAL WRENCH a 
1 M28 1 201257-2 : DRIVER SEAL 8 
+ N-26 1 203543-1 > ADAPTER a 
TeSF 
1-27 : $3E38-a%. > TEST CELL 1 oa : 
1 N-26 i CLS ; TEST CBRL aa 
1 N29 ; §3€36-72 > TEST CELL 2 ; 
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SATE -ti-9 
ERJIPMERT CBSSE MEFEREME LIS? 


yo 
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PORE. «86. SA me | 
PART WE FIS JES x maTPss 
FEM Geo! RE i¢ 
EQIPRSE OC: AEE H Mee 5 PARTY: aes: 
CoE : menece : A Z 


oe ee Oe ES Ee EE Ee OOO S OS SOE ES EE A EE OO EE EE SO TY ER 


i ee : S3RS627-S1 I Meares a 3 
+ 8-255 : me -Hée.: : SMIC BO. SE 
I e-887 . 2-1 © §eMete HET OStTeT Ie : | 
: : TBPEFI-2 1 Mes, Ses ST SliseS 7 2 
© §&#s 3 Dered?-: : MSE. Teese EE. H.-28 
; ete : GS*ekF-! > RASS, MEE 28S GE 
7 StF 1 geese! : SLEEVE. SEIS & itwes- er 3 
: §-18 Pa : APTER, TOMBE MEE, $= E 5 : 
= €-25 + @etFeT-t > MQUECE. BETATINg SESERR? H : 
> &-22 i 2erree-7 : FISTORE, SHY STSETSINE ro: : 
5 €-23 + GBSFiF-i I Sich, MTR Ce he ee 
: &2 : QStTzi-3 : A@SER. Moz TORS : ¢ : 
: &- > MAHI : SGUPTES, BET Teemaiae ; 2 : 
[63 : ST-1 : @eOPTES, THRGEE MREMCR. 57 5EE : ¢ : 
> 3-32 Hea TE > For) i SQMPTCR, MRIVSEMEE SIME 7 #H s 
: $33 ; BRISh-E : Sta, MAIRTEMME, Senet 2 OF : 
: #38 1 PESGRE-: > SRIVER, Batink a? ask : 
2 §-38 + BPEAFE-i i sSiF TG, TRE REE 5 22 : 
t-33 t BRIMBr-E > SBOGE, Extrakc= oe : 
8-37 > QS5haE-E : SRives. Stk SRI ~ = : 
: $3 > BRIGPEA: : MME, TLE. EM z : 
: 6-7 i SEEai-t 1 MRSESFERIVER, GEM = i 
+ §-85 > ZErags-! : SRICEE, SEMI = é 
: 5-55 i ZIESS-! + Reape TENE, FLITE 2 6: 
> SM es AS Pi > Mate, irrests. MEF Eee : og : 
» t  SFSEIS-: : SBivet, MLS, TSS Tose » = : 
: &-42 > BEZhiE4-2é : MO6TGe, THOUE WEE : OE FA 
: ©él 2 SEzi{S-1€ : =PBTALL ATION, SRI mS 7 
 S-8 s SEQHNT-it 2 FRBTALLETION SEMSiWS Beice =acz i oi H 
3-6 :  FTiS-1 1 Sit, Sl® ORD ar : 
5 ES: i Q¥ras-1 : CPREing§. GME. Morisset : = : 
7 ut i Mlbét-2 1 a#3706e TEST Sci s.. 2 ; 
{3-16 : : Fee ONES? ook H 
[14 H : aR 2: : 
I-z ; : HE SESE oo : 
i 4 ; : ah Hae | ; 
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2-2 EQUIPHEN, “SL? RENCE LIST 
PCN ND.  OB007A ALC sa 
® PART NAME CBB RCC MATPSS 
OPERATION ASSEMBLY & TEST PAGE 1 OF 3 
; EQUIPMENT TOOL/EQUIPMENT NAME + QUANTITY | COMMENTS 
i COE NUMBER ; 
bist 1 291400-1 1 ROLL OVER STAND ee 
tL? i 291392-1 {STAND ADAPTER re 
La } 293158+1 + CLUTCH HOLDER fot 
1 Lt 1 293187-1 i HOLDER Loo 
LL? | 17208 + SPECIAL WRENCH > 2 A; 
bL-17 } 8140811 {DRIFT bot 
11-23 {8319608 } HOLD FIXTURE to 
1 L+28 | 2896071 | SPANNER WRENCH 14 
t 1-37 1 289031-1 {WRENCH ADAPTER tod 
LA? 1 291d4d-1 | SPLINED WRENCH iad 
1 L-43 2913951 SHIM CHECKING GAGE 1 3 
t Let 1 2913931 | SHIM CHECKING GARE 1 2 
ELAS 1 291394-1 | CHECKING GAGE tot 
1 LnMb i LAS-1 {CHECKING GAGE ee 
t L-47 + 9442023 | SHIN GABE : 2 
1 LAB i 8319611 i; SEAL EXPANDER tot 
tL + 2932271 : GUIDE 2 
+ L-80 + 8319627 i ALIGNMENT TOOL fo ; 
+ L-5I { 289681-1 i SPRING COMPRESSOR : 2 
i L82 1 295228+1 BEARING HOLDER/DRIVER bal 
1-53 $ 289657-1 ! ADAPTER, TORQUE WRENCH Pod 
1 L-55 $ 296251-1 i TEST ADAPTER P33 
t LnSb + 289605-1 i BEARING HOLDER/DRIVER 1 2 
87 ; 8319620 ; HOLDER 3 
1 L-58 + 296803-1 + INSTALLATION/SEAL TOOL i ot 
1 1-59 1 2911941 i SEAL DRIVER ot ! 
t L-60 + 289384-1 + SEAL PILOT ; 2 
i k-b2 2421-1 {WRENCH ADAPTER/HOLDER b> 2 
t L-63 + 291425-1 + DECOUPLER TEST FIXTURE + 2 
1 L-65 t 291445-1 1 BEARING HOLDER/DRIVER ae 
1 L-b6 | 291450-1 ! BEARING DRIVER/HOLDER tod 
1 L-67 + 291436-1 | CLUTCH DRIVE/SLEEVE $2 
1 L-68 + 2437-1 BEARING DRIVER : 2 
1 L-69 $ 291168-1 ! PAWL CARRIER, DRIVER ; 2 
t L-70 + 291690-1 i BEARING DRIVER i 2 
LT t 2914391 {TORQUE WRENCH/ADAPTER Rel 
 L-72 1 291440 | BEAR HOLDER/NUT TORGUING ie 
1 1-73 + 296B10-1 RUN OUT FIXTURE 4 i 
 L+74 + 8319613 | PRESS BEARING Bl 
 L-75 1 293157-1 + CLUTCH HOLDER idl t TEST 
1 L-76 1 293158-1 + CLUTCH HOLDER rod 
LL-77 + 82199% : PORT PLUB ADAPTER t 2 
1 L-79 + 9441974 $ ALIGN BACKLASH TOOL 1 2 
1 L-80 : 289658-1 ! HOLDER : 2 
& 1 LBL | 8220081 | DIAL INDICATOR/HOLDER tot 
t L-82 1 291453-1 GAUGE SHIM/CHECKING oe 
1 L-83 } 296808-1 {WRENCH SET et 
 L-65 ; 5695216597402 {FIXTURE AIR GAUBE ae : 


246992-1 


1 SHAFT 


em ens 


L-$7 429710 OVEN 

















iY Ger 4 4, FNbee a 4 t 
8319613 1 PRESS ADAPTER | ! 
8221169 + DRIVER 1 2 ! 
2896591 + GAUGE 1 2 
291661-2 | TEST SET CEB me 9 : TEST 
C-$1198 {ICE CHEST | ' 
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2.2 DATE 0601-89 
a EQUIPMENT CROSS REFERENCE LIST 
PEN NO, 127128 me OSA 
© PART NAKE ACCESSORY DRIVE GEARBOX RCC ATP SS 
OPERATION ASSEMBLY & TEST PARE = «1:«OF 3 

: EQUIPMENT TODL/EQUIPMENT NAME 1 QUANTITY } COMMENTS 

COE OC; NUMBER ; ; 

Jet 1 AKS-31446 + ASSEMBLY TOOL 4 

1 Je2 1 AKS-31957 1 DRIVER tf 

+ J=15 + DYS+27669 DRIVER by 

t Jel 1 DJS+29062 : DRIVER og ; 

t J-18 + 9830718 DRIVER rc ; 

i je? ! FDS~27580 + HOLDING FIXTURE 1 2 ; 

t j-24 | FDS+28439 1 HOLDING FIXTURE eFe 

: 25 + FDS-28440 ; HOLDING FIXTURE 8 

1 3-29 + PWS=27074 ; BEAR PULLER a 

3-38 | WwOS-27062 ‘SPANNER WRENCH a ; 

+ 3-39 + §401-30393 + ROLL OVER STAND : 4 ; 

: J-56 1 AKS=29050 | ASSEMBLY TODL - oy ; 

t 3-87 + LTS+28183 | BEARING NEST a 

3-58 1161-22052 : 60 PLUS GABE t 4 

t J-59 1161-22053 1 ** BE GABE roy 

3-80 + AKS-29052 TOOL Leng ; 

I-61 } AKS~29053 TOOL ee 
_ » d-62 i; DNS-27670 : SN DRIVER 1 2 

+ d-66 ; DNS-27662 * DRIVER ; 3 

t 3-68 t DNS-27663 ; BE DRIVER : 2 

+ I-66 + DNS-27661 ; BEARING ORIVER ; 2 

Rey, + DMS-27680 | BEARING DRIVER 1 2 

1 J-68 | BMS-27659 | BEARING DRIVER 2 

1 3-69 + AKS-29051 1 BEARING DRIVER Lo 4 ; 

1 3-70 $ DNS-27685 | BEARING DRIVER : 2 

ee) | DNS-27684 ! BEARING DRIVER : 2 

i J-72 + DNS-270859 | BEARING DRIVER ; 2 ; 

: g-73 1. FDS-31836 } HOLDING FIXTURE 1 2 

| J-74 1 DNS-27626 | BEAKING DRIVER 1 2 

1 g-75 ; AKS-25109-23 : ASSY BULLET eg 











DoF 





EQUIPMENT CROSS REFERENCE LIST 


PEN NO. 130964 
PART NAME Fi6 JET FUEL STARTER 


OPERATION ASSEMBLY & TEST 


DATE 


ALC 





ean nen ne ween ne eee cee ee 8 oe ee ee oe rn 68 an oN Oe een Be Se nee ee eee ne sn nee ee ee ee ee ee ween ae EASE Ene Eee OEE eee es 





Code 


a ae wn oe te ew nw ne ne eee A 8 ee ae ee eee ee eR eee ee eee OE wn we He eee oe en Os ee ene eee Se rr eNO ee eet ee BReeme es eeeenes 


TOOL/EQUIPMENT i NAME 
NUMBER ! 

ST91125 1 COMBUSTOR ASSY. PULLER 
8621514 : WOODEN STAND 
HL-16.1 1 HOFFMAN DYNAMIC BALANCING MACHINE 
§190857 i ALIGNMENT PINS (3) 
§770078 i ASSEMBLY STAND 
ST91087 DRIVER 
5160714 | INSPECTION FIXTURE 
5791021 i DRIVER 
§TB0043 1 BALANCING FIXTURE 
5193466 + PULLER ADAPTER 
§162374 1! MASTER INDICATOR GAGE 
§190838 i SEAL PLATE SUPPORT 
§T70941 i LOCATING FIXTURE 
5161 188-03 + RING GAGE 
5161188-04 1 RING GAGE 
§T60880 i WIRE SAGE 
§162687 1 INSPECTION GAGE 
§110223 t SPOT PUNCH TEMPLATE 
ST61189-06 + PLUG 
T6284 i INSP. BRIOGE GAGE 
§770137 + HOLDING FIXTURE 
§170108 1 DRIVER 
ST70i19 i DRIVER 
517046! : RING SPACER 
5170468 i ALIGNING TOOL 
5191644 1 RETAIN RING CHECK 
STI3L + TEST STAND JFS 

i OVEN 

i ICE CHEST 


i LIQUIB NITROGEN 


Or OO NR Se ee Be GO OG eo oe oad 








THE EQUIPMENT WITHIW AIATFSS TEST IS AleSTLY OVER 
20 YEARS OLD. FORTY PERCENT oF THE TEST STAVDS Lv 
THE TEV MATPSS TEST CELLS ARE WeT IN WoRKIVG 
COMPITIOM. THE MAIN’ PROBLEM WITH REPAIR oF THE 
OLD EQUIPMENVT IS THE TIME IT TAKES To OBTAIY 
REPLACEMEWVT PARTS. A70ST OF THE TEST STAWDS AWD 
CoOYTROL PAWELS ARE CBSOLETE. 

A LISTING CF ALL EQUIPVTEXYT FOR AATFSS CAW BE Four? 


IW THE EQUIPJENT PROFILE LIST . 


® QS WORKFORCE 


MATPSS HAS A STABLE WORKFORCE WITH LITTLE VARIAMCE, 
IT HAS 4 WELL-DEFIVED WORKLOAD, THE WERKFeRCE Is 
COMPRISED oF 65 ASSEMBLY MECHAVICS VATH FOUR SUPERVISORS 
IW BuiLolve 329 , WD 21 TESTERS WITH THREE SUPERVISORS 
1W BUILDING 340 A TeTAL WoRKFORCE OF FF. 

THE FOlLLowIWG I8 A BREAKDOWY OF THE /7AWFOWER 


WITLTNV MATEISS , 








Ave. YRS. oF 





SKILL cope /LEVEL QUAWTITY EXPERIENCE 
8602 BC OS mecuanic | 3.0 
9602 BE OF mecuawtc 1 0.5 
8602 BR OS TESTER 3 Y.o 
¥o2 Bk OS tester | 6.0 
Yb6O2BCOFV n-FcHAMte yy q.0 
8602 BEODV mecnawsre NM} Z.0 
&o2 Bkod TESTER | 6,0 
$02 Bolo 3 wecnavtc Ly 1d, iy) 
Sb6O2BEIO  mecunere | 20, lo) 
S602BKI6 TesTER 16 3.0 


@ 24 REPAIR PROCESS  TECHWoOLOGIES 
THE REFAIR FROCESS TECHMECLOEGY WIThIY MIATFSS coVSlSTE oF 
DISASSEAIBLY , <LEAWING , IWSPECTIONW , ASSEMGLY AWD TEST OF THE EH. 
EMD ITEMS AEN TIOWD 1 2:0 THE Ew ITEMS ARE ASSEMBLED FRomM Kirs, 
OBTMANED. FRemt THE PARTS Fool. , AWD ARE TESTED Iw ACCOKDAN CE 


WETH APILICABLE TEcHATCAL ORDERS. 











2.5 WORKLOAD ANX AND VOLUME 
tHE WORKLOAD FOR SMATFSS CcowslstTs 
FRIWIARILY oF THE EWD ITEMS ow 
THE AISTR FILES FOR MATFSS WHICH 
ARE FouwbD IY THE 80/20 WERKLOAD 
SECTIGWY CE THIS Bock 
THE WUMBER TWOUCTED Iw FY8S FoR THE 
SO fERCEWT OF THE EYWD ITEM LIST WAS 


AS Follows: 


fey _pwein IG Pee AWS FeTAL 
oe co4¥p FIS LY AMAD 56 47 HO 47 19.0 
ChooFA FIG RH AmAD LF IG BO 3 108 
ofoobh FIg XFS g2 868 BSF — 0 BAS 
Ok00J/A  FIS CEB I2o 73 72 134 399 
272A FI6 ADG 35 34 76 34 ) +e} 
13096A = FIG SF S 20 4C 5G GO 20% 
OASY2A. CfS-92 med 10 oT = £0 28 we 
0598 A ATSC 100 - $7 50 BO H2> 62 BF 
\o7IF A= Arse 10-77 44H _7& 77 _5F_ 262 


TOTAL 5YY 5FH2 82) 655 2292 











2b. MATERIAL HAWPLIVG 
MATERIAL HANDLING Iv MATPSS IWVOLVES THe USE 
OF OVERNEAD CRANES , RoLLIWG STAMDS Pwd MAK4aAL 
TRAWSPORTATIOW CARTS 
MIATMUM ATOVES WERE OBSEK\* DO DURIWG THE 
ASSEWIBLY oF THE EAD items BE: ..E THE ASSEMBLY WoRK Is 
BEING FERFORAIED AT A S/N GLE LecATIow”. THE 
EXD ITEAIS ARE AevED BETWEEV THE ASSEMBLY, 
PAIVT A/D TEST CELLS OY TRAASPEORTATION CARTS 


BY THE YIATPSS MECHANICS , 


iret dé STORAGE 
MATPSS HAS S/O STORAGE AREA, EXCEPT FOR Toel 
CABIVETS AMOPARTS IW QUEUE ow SHELVES WAITIVG 


Te BE PROCESSED . 


2..¢ PROCESS Flow CHAR 
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$0 /Ze werkkloAD ANALYSIS 
Aw 0/20 AWALYSTS WAS PERFORAIED FoR MATPSS 


USIVWG InvFORAiATIOL COovTMVED IM THE GOIIC 


DATA FILE TAPE, BASED O// F.-Y. 1988 WORKLOAD. 


THE TAPE TRACKS THE EARVED HOURS FOR FAcH 
PART ConTRol wUmBER (PCA/) FOR THE RESPECTIVE 
Rec, WATPSS , FRomM THE 40/20 AWALYSIS oF 
MATPSS Ree THE ALEVE PART COA/TROL WUAMGBERS 
( REFFR To A.0 ) MAKE UP 83.74 PERCEWT oF 


OF THE WoRKLOAD FOR Ree MIATFSS 


VALIDATIOW oF Fo/f0 AWALYSTS 
A SIMPLE CALCULATION WAS USED To VERIFY 
THe GO/.e AWALYSIS | 
g WO. oF PCW comPLETED) Xx (FAR//ED HOURS Jrec) 
= OUTPUT oF FO/20 FOR PEN 


SEF ATTACHED 0/20 LIST FOR WATPSS Ree, 
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INSTRUCTIONS 





1. WORKLOAD DEFINITION MATRIX 


A. WORKLOAD PERCENTAGE TO BE NUMERICAL UP TO 3 DIGITS 
8. ALL OTHER ENTRIES ARE CHECK MARKS 

C. TIME REQUIRED IN HOURS 

D. ENTER ANY REMARKS YOU FEEL WILL CLARIFY DATA 


2. PROFILE SHEET DATA COMPLETION MATRIX 


A. WORK CONTROL DOCUMENT-HEADER 
USE CHECK MARKS IN APPLICABLE COLUMNS 


LEGEND E <= ENGINEERING 
P = PLANNING 
§ = SCHEDULING 
PC =< PRODUCTION CONTROL 
PR s PRODUCTION 
O = OTHER (DEFINE IN REMARKS) 
& B. PROFILE SHEET INTERVIEW-HEADER 


. JOB FUNCTION - USE CODES SHOWN ASOVE 
° TIME TO INTERVIEW iS 1 ON 1 TIME IN HOURS 


. MDAC TIME TO COMPLETE IS HOURS OVER THE 1 ON 
1 INTERVIEW TIME 


C. ane ANY REMARKS FOR THIS SHEET ON A SEPARATE 
SHEET. 
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fwd fax 18 wee. 
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18 November 1988 


To: All Sita Leaders 7.0. #1 
Attached: Oata Collection History Matrix Sheets With Instructions 


1. Please complete the attached Matrix Sheets for your ALC per the 
instructions, Should there be any questions, please cal}. 


These completed Data Sheets will be used to respond to an action item arising 
from the HQ Program Review on Tuesday, 11-15-88. This action related to our 

discussion of data consistency, degree of availability, ease of attainment, 
etc. Qur response is due on 12/1/88; therefore, I need these returned by 
Wednesday, 11/23/88. 


Do :ot attempt to be 100% accurate in your man nour estimates and workload %. 
Do the best you can from memory, notes and your team members' inputs. 





Our goal with the Matrix 1s to respond to HQ in a consistent format. 

PLEASE 00 NOT REVIEW THE DATA WITH ALC PERSONNEL. 

Additional information that would be helpful. 
Are you aware of any ALC functional area that is maintaining their own 
data bases manually or on PC's outside the recognized system? If so, 
where? 

2. Be sure to record in your notebook those areas where you perceive "Quick 

Fixes* and ‘Future Focus Study Recommendations® so that our reports can be 

quickly assembled upon return to St. Louis. 


Thanks! Keep up the good work. Our progress looks good. A Happy 
Thanksgiving to both You and Your Families! 


Jerry 
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5.2 MO00FL INPUT FILES 


THE MODEL INPUT FILES For” 
THIS. FCC WHERE SUBMITTED 
UNDER SEPARATE COVER AS 
AN ATTACHMENT TO PYDINSC 
LETTER WKE*E OIG HA16o2 
DATED /9 TULP 1979 . 





McDonnell Dougias 

Missile Systems Company 
19 July 1989 
NKE-E01 6-~7622 











Subject: Contract F33600-88-D-0567, Technology Insertion Engineering 


To: 


Services, Submittal of Validation Minutes 


Department of the Air Force 

Attention: Ms. J. Hoyt (PMRP) 

Contracting Officer 

Building 1, Area C 

Wright Patterson Air Force Base, Ohio 45433-5320 


Enclosure: (1) Task Order 1, Process Charactertzation, Validation of RCCs 


t 


MATPGB, MATPSI, and MATPSS at SA-ALC, 10-14 July 1989 
For documentation purposes, McDonnell Missile Systems Company (MOMSC) 


herein submits the Enclosure (1) validation ainutes. 


2. 


Please address any questions or requests for additional information to the 


undersigned at (314) 233-8724. 


0.0. Engle 


0. W. Engelbart 
Sentor Contracts Administrator 
Advanced Programs 


EC: 


Department of the Air Force 
SA-ALC/MAWF 

Attn: Mr. Pete Garza 
Bullding 171 

Kelly AFB, TX 78241 


Department of the Air Force 

HQ AFLC/MAQF 

Attn: Mr. Doxte Cripe 

Building 262, Area A 

Wright Patterson AFB, OH 45433-5320 


KSS/0112-8 


P.O. Box 516, Saint Louis, MO 63166-0516 (314) 232-0232 TELEX 44-857 
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VALIDATION IN-BRIEFING 
MONDAY, 10 JUL 89, 0645 
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HQ-AFLC/MAQF 
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MDMSC 
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MDMSC 
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(512)925-4667 
(314)925-5433 
(314)925-5395 
(512)925-4747 
(512)925-4747 
(314)925-5440 
(314)925-5842 








10 JULY 1989 


& © The meeting began at 0800. Greg Gardner briefed the UDOS 2.0 simulation 
process and mode) goals and objectives. 


¢ Trixie Brown requested the group establish goals for acceptable vari- 
ances for validation. 6111 recommended + 10% on throughput and + 15% on 
flow time. These goals were accepted by the validation group for al) 


RCCs. 





© Historical flow for al7¥ PCNs was examined and found to be erroneous. 
The historical flow times did not include all wWCOs that were appli- 
cable. This was corrected and all flow-time variances reduced. 


© All parts were found to have acceptable throughputs except 13096A at 32% 
variance. : 

© Corrected historical Flow times were substantially higher than model 
flow times. SA-ALC engineers and planners examined the historical data 
and reported that it was too high. The historical data contained con- 
siderable delay time where PCNs were held awaiting parts (clutch assem- 
bites and bearings in particular) in 1988. 


© Changes were made in the equipment required for two operations on PCN 


@ 13096A. 
© Paint shop times were adjusted on O8004A and O8005A from 5 to 60 hours. 
A new run wes conducted. 


1t JULY 1989 


PSs 
e The changes made on 130 Jul corrected the throughput for 13096A. All 
hrough . The increased flow caused an increase in 

flow time/queve time for several parts. 


© SA-ALC engineers examined the equipment profile and felt that it was too 
detailed. The equipment with utilizations below 5% was deleted. A new 


run was conducted. 


@ The historical data for 13061A, 13094A, and 13095A (parent items) were 
examined and corrected as for PSS. Corrected Flow times were substan- 
tially higher than mode) flow times. SA-ALC personne) examined the 
Mistory and felt that the history contained substantis! delay time for 
parts and should be much longer than model time. 


0051/24 


PSG enterica var ca  <_c 














All throughputs were found to be acceptable except 13095A, which had a 
substantial queue for equipment. The machine utilfzation wes changed 


and a new run conducted. 


Backshop flow times were modified to reflect historical flow vs. inter- 
view. 


No historical data.was available. Trixie Brown and the SA-ALC engineer. 
decided to validate using estimated flow time vs. model flow time and 
throughput. Operations were examined for each PCN and estimates pro- 


vided. 


12 JuLy 1969; , 


PSS 


The new run was examined. Equipment deletions had no significant effect 
on flow times. Queues were distributed across the operations, caused 
primarily by highly utilized manpower and equipment. RCC supervisory 
personnel were called in to review the outputs vs. real-world RCC con- 
ditions. The RCC personnel indicated that the queue distribu on was 
generally representative of that found in the RCC itself. Examination 


of flow times was continued. 


PCNs 13081A/13094A/13096A are disassembled by MATPGB, then received by 
MATPSI for cleaning and inspection. These three parent assemblies were 
found to be unnecessary in modeling MATPSI as they are not actually 


present in this RCC. These PCNs seem to represent *as is® conditions to 
the best of ALC knowledge. 


RCC personne) were asked to compare conditions within the mode) and in 
the rcc. 


The new run was examined. All throughput problems were corrected and 
throughput - Examination of Flow times was continued. 


13 JULY 1969 
© A brainstorming session was conducted with participants from MOMSC and 


each RCC, facilitated by Greg Gardner. The factors and levels sham on 
Attachment (1) were selected by the group. These factors will be fit to 
a Taguchi orthogonal array and the appropriate experiments conducted by 
MOMSC beginning 17 Jul 89 in St. Louis. 
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After examination of the most current run, SA-ALC personnel and AFLC 
representative agreed that a11 vartances could be adequately explained. 


The model for this RCC seems to represent "as is" shop floor to the best 
of ALC knowledge. 


Given the minimal impact of equipment deletion in PSS it was decided not 
to delete low-utilization equipment in PSI. As a result of the brain- 
storming session, it was determined (by RCC personnel) that the queues 
indicated in the model were realistic. When parts actually begin to 
queue on the shop floor, a temporary second shift is added and/or 
workers are borrowed from another RCC. 


Backshop flow times were adjusted per SA-ALC personnel on several PCNs. 
A new run was conducted. a 


14 JULY 1989 


PST 


»> 
ir 


After examination of the most current run, SA-ALC personnel and AFLC 
representatives agreed that a1] variances could be adequately 


explained. The model for this RCO seems to represent "as is* conditions 
of the shop floor to the best of ALC knowledge. The probless with 


temporary additional manpower/2nd shift operations are heavily addressed 
in the Taguchi experimentation schedule for the week of 17 Jul 89. 


The SA-ALC, MOMSC, and HQ-AFLC validation team members agreed that the 
models for MATPSI, MATPSS, and MATPGS seem to represent the shop floor 
"as is® condition and are accepted for experimentation. 
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MOMSC MODEL VALIDATION MINUTES 
ATTACHMENT (1) 
& PAGE 1 OF 3 
SA BRAINSTORMING 
13 JULY 1989 








TAGUCHI FACTORS LEVELS 
PSI 1 2 3 
WORKLOAD AS IS SURGE ©! 
CHEM CLEAN AS IS IN-HOUSE SPLIT 
25% IN-HOUSE 
15% BACK-SHOP 
INSP TNG AS IS +20 INSP TRAINED +20 INSP 
UNTRAINED 
NEW @ 50% 
€ INDUCTIONS RANDOM LEVEL AS IS 
FULL SHOP EMPTY SHOP 
@ START2 
sa NOTES: 


L ®©® TS ACCELERATED INDUCTIONS, VALUE CURRENTLY UNSPECIFIED 


2 THIS IS THE ACTUAL "AS IS* FOR PSI 
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TAGUCHI FACTORS 


PSS 
WORKLOAD 


TEST CAPABILITY 


ASSEMBLER TNG 


INDUCTION 


TEST REJECTION 


NOTES: 


} © IS ACCELERATED INDUCTIONS, VALUE CURRENTLY UNSPECIFIED 


2 WIL 
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MOMSC MODEL VALIDATION MINUTES 
ATTACHMENT (1) 


PAGE 2 OF 3 
SA BRAINSTORMING 
13 JULY 1989 
LEVELS 
oe eee 2 
AS IS SURGE 
AS IS 3 SHIFT 
7 OAY 
AS IS +5 TRAINED 
RANDOM LEVEL 
FULL SHOP 
AS IS 02 


©)! 


EXTRA 

T2717 24S 
13096A 
TEST STAND 


+5 UNTRAINED 
NEW @ 50x 


AS IS 
EMPTY SHOP 


MIO POINT 





c 





TAGUCHI FACTORS 


PGB 
WORKLUAD 


TEST CAPACITY 


(1) 


BALANCER TNG 


INDUCTIONS 


TEST REJECTION 


TEST CAPACIT. 
(2) 


NOTES: 





MOMSC MODEL VALIDATION MINUTES 
ATTACHMENT (1) 
PAGE 3 OF 3 


SA BRAINSTORMING 
13 JULY 1989 





LEVELS 
1 2 3 
AS IS SURGE ®! 
AS IS 3 SHIFT +1 ADDED 
7 DAY 13094 
13095 
TST STAND 
AS IS +3 TRAINED +3 UNTRAINED 
NEW @ 50% 
RANDOM LEVEL AS IS 
FULL SHOP EMPTY SHOP 
as IS 02 MID POINT 
NEW x3 x3 
EQuIP 
1-SHIFT 


¥ © Is ACCELERATED INDUCTIONS, VALUE CURRENTLY UNSPECIFIED 


2 Wit 


3 xX - VALUE NOT KNOWN 
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13 JULY 1969 


A brainstorming session was conducted with participants from MOMSC and 
each ACC, facilitated by Greg Gardner. The factors and levels show on 
Attachment (1) were selected Sy the group. These factors wil) be fit to 
a Taguchi orthogonal array and the appropriate experim.xts conducted by 
MOMSC beginning 17 Jul 89 In St. Louis. 
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WORKLOAD 


TEST CAPABILITY 


ASSEMBLER TNG 
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TEST REJECTION 


NOTES: 


L © IS ACCELERATED INDUCTIONS, VALUE CURRENTLY UNSPECIFIED 


2 wit 
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GENERAL: BLDG 329 & 375 


Opperations of fork lift equipment needs to be reviewed for safety reasons. 
OtObserved careless and imprudent operation. Provide additional mirrors 
atat aisle (blind) intersections. 

Pedestrian traffic aisles should be provided and marked to aliow effic- 
isient flow of traffic for both employees and vehicular traffic. 

WOICD’s are based on the TO Manuals and don’t necessarily reflect what 
acactually is being done in Production. 

* ° TO should be used as a reference document only when WCD is being written 
but Planner needs to review floor operations to establish proper 
sequence of operations and proper tool usage. 

Tools should be called out on WCD to aide operator and eliminate 
unnecessary research of TO's by operators. 

"Planner is responsible for accomplishing the think time so that operator 
only has to read and do." 

In scme cases, TO's are out of date calling for non-existent tools and 
processes and do not agree with tools that are being used. 

WCB's are responsibility of Planners and do not appear to be dedicated 

to accurracy and reliability. WCD's are inconsistant in detail from 
Planner to Planner. One calls out tool and other will refer to TO 

by paragraph. 


Mechanics time observed to be not fully utilized. 


Allowed to spend too much time away form work station. 
Chasing part. they need. 

Long discussions between operators that didn't pertain to work 
(non-related subjects to work). 


If they didn't have an item to work on they sat around. 


(1) 





=_ 





ve 








Opinion: Most sumpervision has been elevated from mechanics force/ranksks 


and rcoruntinue to foster above problems; due to lack of nanageze- 
ment treraining or “don't rock the boat syndrome™. 

WCD - In; -curate4:Bistory - When an operation was completed the operatamr 

didn't stamp it omff as complete at that time but waited until job was - 

complete and themn stamped operations af. that time. Would give a falsee 

reading as to sienen work was actvally completed. 

Inspection Area ~- Large backlog of work stored in tot» boxes. 

Parts System — 

° While in SuiHiiding 329, part of the Parts Pool was relocated. Core fers) 

Generally, pwarts storage and retrieval systems appeared to be 

antiquated ammd very inefficient. Many tote boxes sitting around. 

Appeared to rchave very little organization. 

Did not szemmd much time investigating this area therefore aLove 

observatinuss are first impressions. 

In all ROC's s it was mentioned that part shortages are one of theimr 

biggest probyblems. 


Many kits suwupplied to production with part shortages and shortages 


not identified and weren't discovered until mechanic started assemmbly. 


a THIS AREA WOHOULD MAKE A GOOD FOCUS STUDY. 


Have plans f-for carousel but don't think funding approved at this t-time. 
WCD's should spmecify labor grades by operation. WCD's do not specify 
lowest labor graade required to perform an operation. Therefore, many~ 
instanzes obserwved where highest mechanic grade is performing the lowsest 
labor grade werkrk. 
Improper handlimmpg and kitting of parcs by material system has caused 


damage to partss therefore, mechanic inspects all parts before using panart 


in assembly. 


(2) 
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"ghd 9. Cleaning of Parts - Even though parts are sent to Building 360 for Santee: 

& many parts are recleaned in Building 329. Either provide Suilding 32$ 
with their own total cleaning facility or make sure parts are cleaned 
thoroughly in Building 360 and eliminate cleaning facility in Building 329. 

10. Sheltered werk shceps could be used to sort small expensive parts aud also 
do simple inspections. 

ll. Training - It appears there are Journeymen Mechanics that are not fully 
qualified to perform all aspects of their job classification. There seems 
to be a perponderance of WG-10's verses other labor grades. Is there 
justification for this situation? 


12. Tools - Mechanics stated that bad/worn tools are turned in to tool crib 


AS eae 
and replacement tools issued are just as bad/worn as tools turned in. 
Its quite a hassle to get a good/useabie tool. 
° Many tools are poor quality. 

@ ° Operators prohibited from bringing own tools in. 


13. Facility Layout ~ Each major part has its oim room/area (air conditioned). 
It appears better utilization of space and manpower could be achieved if 
some of these were combined. 

° Not overly impressed with general flow and movement of materiul. 

14. Setting up equipment and room with new equipment for vnurpose of doing 
their own halancing of rotating components. Is this redundant with 
existing capabilities? 

perl 15. There's a lot of material movement accomplished by WC-10 mechanics that 
could by handled by a lower grade material handling personnel if these 
people existed. 


16. Time Standards - In most cases observed, standards are in gross terms 


and can not be identified by operation sequence. 














Parts Pool ~ Observed materiazl personnel kitting parts. ‘Totes boxes on 
flocr and personnel was placing parts in each tote box. Tnis area appears 
to need investigation to improve productivity. (Comments made about 
carousels, reference paragraph 6). 

Material ~ Engineer responsible to review rejected parts for possible 
rework of rejected parts. This area is understaffed, therefore there 
appears to be a lerge number of parts in this area. This is area Bin C 
Condemned Parts. MM Engineer can disposition to rework in house, send 


outside for rework or condemn. 


(4) 
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RCC MATPSS (AMAD) (CENTRAL GEAR-EIBOX) (ACCESSORY GEAR 50X)} 


BLDG 329%- 


Mechanics time observed to be not fullw sxtilized. 
Special tnols cabinet located inccnveniemmtly. Too many trips back aamd 


forth to get tools and/or put them awar- Same applies to the standaréd 


tool cabinet. Ali tools get inventoried z:and locked up every night. 

If work stand were modified to provide tr-rays to hold tools and parts, . 
travel back and forth to tool cabinets somwould be eliminated. Need methrhod- 
ization of work stations. 

Survey standard tools provided to ascertaxain that adequate and proper txtools 
are available to accomplish the task. 

Utilization of Air Driven/Pneumatic teciss would reduce fatigue and immorove 
productivity. 

Incoming and outg ing material supportinmg AMAD area could be a potezr ial 
safety problem due to storage on main 2zissle. 

WCD Operations not followed sequentiai-y - by operators because they ese 
shortcuts in many cases. 

Before mechanic starts assembly he must =-<first take AMAD housing outsidde of 
room and clean with air and freon. This: is necessary because "ousing.~ has 
not been properly maintained/stored aftezr cleaning ani inspection. 
Operator must wear ear muffs and safets cglasses. Cleaning urea and exquip— 
ment is located in the aisle which is 2 :hazard to any passerby. 

Completed WCD's for AMAD disassembly wersre not saved therefore no histxrory 
availabie. 


Testing - (2) test stands available bet ~ only one capable of testing because 


parts missing from other one. 


() 








li. 


12. 


13. 


14, 





° 


Much mechanic time is idle time waiting for temperature to drop on 

part so that part can be handled. 

AMAD Work Stand design modified five (5) years (2?) ago. One (1) stand has 
been modified to add rotating device and five (5) stands still waiting to 


be modified. 


RCC MATPSS (JET FUEL STARTER F15 & F16) 


Balancing ~ Mechanic takes the Gas Generator and Power Turbine to a 
balancing room (100 couse away) plus associated/required special tools 
to balance these items. While tools are gone from shop they are nct 
available for use by other mechanics. The assembly and balancing areas 
should be adjacent to one another. Balancing equipment is common to and 
used for other assembiies. 

WCD does riot reflect the actual disassembly and assembly sequences as 
performed by mechanic. 

Need to provide modified fixtures/work stands to eliminate use of wooden 
holding fixture/garbage can tc perform assembly sequence. AMAD could 


receive serious damage if knocked off of fixture. 


(2) 











@ RCC (MATPSS) F16 Set Fuel Starter 


i. Disassembly of Combuster Housing and Turbine Housing homemade 3'x3' 
stand bolted to floor with a wood fixture bolted to the stand to accomplish 
this disassembly. Physical effort required to separate these items. 
There should be a better way with better :ixturing to perform this task. 


BERD 
Requires mechanics to bond over fixture. 
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weil Allwdn 5f22/ FF 
MATPSS 
CEATRAL GEAR Bex 16 
@ ASSEAGIN SHOP 
THE CEVTRAL GEAR Box AssEWBLY AREA HAVE THO NISES 
MOUVTED ON TWo WORK BEMCHES - 
ELCH WECHAWIC WEED To USE & VISE 22 Te Bo LYE S 
DURING THE ASSENBIN @F EACH -CEWTRAL GEAR Boy, 
CURREVTLY ThE If CENTRAL GEAR Box ASSESABLY (ECHAWICS 
DAVE To HAUL THE FARTS AWD Teoh ACROSS THE ASSE/IBLY 
SHoP To USE THE 2vLY TWo VISES. DURIWG THE 
© Jie I SPEAT IW ~HE ASSEABLY SHOP I OBSERVED 
TWo JYD THREE “IECHAWICS STAWDING IW Live TRYIWG 
Jo USE a VISE. 
THE SHORTAGE of VISES Is CAUSIWG A DELAY OF ONE 
you PER CEATRAL GEAR Box ASSEMBLY , 
| To ssotrp THE PELAY AWD Toe IMPROVE PR: .CTIVITY EIVE 
| VISES sHoulb BE ADDED To THE CEMTRAL GEAR Box 


ASSEMBLY SHOP . 











6 FF 
ENGIN EBRIVG NOTES [7 
5/25/89 
@ CHAT PES #, ATTARIA 
CEXYTRAL GEAR Box 
THE LAST FEW OPERATICKS cn "AL ASSEAIBLN sno 
TEST Wep'S ARE CALLING Fel 4:8 sAME WoRke To 
BE FERFCRAIED eNM THE CENTRAL .7EAR Box FollewlLrve 
THE TEST fFRECESS . THE CErTk,-. GEAR I8ox fs 
ASSELIBLEP ANP SENT Te BE TESTED, IT IS RETURWED 
To FIWAL ASSEAIBLY SHoP AFTER TEST FeR FiwaAL cHECK, 
REMoVAL CF FARTS 4 SAFTY WIRE £VD TAGS. 
@ OPERATIONS wt 16 ,)/21,)Z26 and 127 ARE ADDED To 
WedD TAIYHYR CENTRAL GEAR Box FIAAL ASSEMBLY , THESE 


FOUR OPERATIONS RE/IOVFD FREAA Web TAIPE6R CENTRAL 


GEAR Box TEST eof ERATIONS 2ZHYS snd 290 
OPERATIONS #..24F, 2YF, LY7, 24%, 280 ,260,270,20 
Arb 270 ARE DELETED sRom svcd TAIBOR CEXTRAL GEAR 

Boy TEST , THESE WEE aPFRATIOvS ARE COvVEFREP on 
THE FIWAL ASSEMBLY Wed TAIHYR. 


THE REQUTRED CHANGE WAS MENVTIOVED To THE AREA 


@ PLAAWER EDWARD GARZA PAR IQS-4YF2LZP . 











EVCIVEERIVG NOTE 1G 

L/WE49 AUATPSS 
TEST CELE #2C kk, ATTAR IA 

CELL wumnGER 2C TS SETUP Te TEST THE CPS02 Me? 
CARTRIDGE STARTER Iv BurlLOIVe 74s, 
THE “ExHhUST SYSTEAT Lr THE C&LL IS Ty’ WEED oF BEPAIR 
Ayo LY IMPROPER weReiv/& CowDITiow, THE EXHAUST PL fES 
SRE NAvGEV& 57% DISARRAY OVER THE TEST STAMD « THE 
FTPSS ARE <eRRODED L453 Do VOT HAVE THE SucTio’’ 
PowEkR Te BEAIOVE THE Guy fowDER SMOKE AFTER THE 
CARTRIDGE IS FIRED. AS A RESULT of THIS Cowpryiow 
THE Root AWD FQUIPZIEWT ARE CEVERED Y/ITH RESIDUE FRom 
THE FIRIVG oF CARTRIDGE 2 THE OPERATOR HAS To WATT 
OVER cwE HouR To BE ABLF ve EWTER THE TEST c&LL 
To FIMSH THE TEST, 
BECAUSE oF THIS PRoBeE a TRE FAMUST SYSTEM SHOULD BE 
OVERHAULED eR REPLACED AS Seow AS feSSIBLE To ALLow 
THE TESTIVG OPERATION To BE FERFORMED EFFICIEWTLY . 
THE  TeoRmetiov tv/D CBSERVATIO“V oF THE TEST CELL WAS 


prscussep with Apolro Fewer THE sEcowD SHIFT SUPERVSOR . 











EVGIWEERIVG AOTE 46 


S854 MATPSS 
ke, ATTARIA 


ADE FIWAL ASSEMBLY 
THE Fé ACCESSCRY DRIVE GFARBeX G A De) FIVAL ASSEMBLY 
Shop icce~TéDp fLeve WITE THE Fe CEAXTRAL GEAR BOX (coe) 
Ty THE Est SIDE cF BUILDIW™ S29. 
yERE 2eE FCYR BRSSEMMBIY STAWDS ARE USED BY THE MEHALTES 
Te COMPLETE THE ACCESSORY DRIVE GEAR BEX ASSEMBLY « 
TUC CF THE FOUR STAYDS ARE Too HIGH CFF THE FLOOR 
FoR THE ASSEMBLY MIECHAWICS Te PERFORA7 THE ASSEMBLY. 
CURREYTLY THE WIECHAWICS ARE USIvG BOXES AMD vB eTHER 
esecrs To STAVE ef Sc THEY CAY REACH OW TeoP Te 
CompLETE THE ASSEMBLY » 
“£ iImPROVE THE WORKERS PERFERMPCE , WEW STAYPS 
SHOULD Be PURCHASED OR REBUILT THE EXISTING STA DS 
To Y“WEET THE WOoRKFeRCE ERGONCMICS Iw THE ASSEMBLY 
SHOP. 
THIS IweeR/MATICN AND OBSERVATION oF THE ADG ASSEMBLY 


SHOP was PIScusSED WITH THE ASSEMBLY MECHAVICS , 








EX CCHEERIWE woTES 2) 
PIDTISS 


4. WEI TEST CELL H ISA KATIALLA 








My 


TE-T CELL wumeER IFA LS SETUP To TEST THE FIS” 

JET FUEL STARTER AWD CEYTRAL GEARBOX Iv 
BULLDIMG 270 , 

THE resr AIECHALIC HAS BEEFY EXPERIEF YC LyvG fPRoBLE/IS 
WITH THE TEST STAWD EXCGAGFMErT AWD PIS EY CAGEMENT 
GEAR MECHAWISM Fer THE sLAVE UBMIT USED TE AccemplisH 
THE TEST, SEVERAL REQUESTS WERE AIADE BY THE TESTERS 
To ORTALY’ PARTS To REPALR THE GEAR MECHA//ISA1 . THE 
EQUIFNELTE Inv THE TEST cELL ARE clD AY? OFSO LETTE 
WHICH AGAFK ES L[T HARD 2W9 TLUTE CONSUMING Te eBTATY 
REPLACEMENT FARTS . 

MALY TEWANCE SHEeULD BE TASKED Té FABRICATE THE 
REPLACEMHEWT FARTS FeR THE FOULPMENTS BEFORE 

BREAK DoUw . PERICDIC ovERHAULS OF THE EQUIPMENTS 

tv WE CELL SHeuLD BE FERFeRMED. 

THE rFeRmATiow AWD EeBSERVATIOWS eF THE TEST 
FOQULPMEN TS MENTIOVED ABOVE WERE DISCUSSED wiTH 


Apelko FEewE THE SkCevp SHIFT SUPERVEISCE , 








| ae. Parc £ oF 
COMMAND WDE 772 HA) s fROCES CHAPAT— 
TERIZATIOAN 


ode -/@ MAY EY 2 
ODE vpek EIx PLAN OUTEIVEe 


caw ht 
oe = 
HE NBOB BITAY— Quauiry F SAFETY? 
fe siré REVIEW, DuQiwe  vaAdF? _ 


Quick FIX OfPPoOe2rueiTt TO ELimaare 
UM AUTHORIZED AMD urea TAO CLED Copies’ OF 
TECHNICAL ORDERS ON THE PROPUCTION Floor, 


1. @VRAENT OPERATION 2 mECHAvICS WORK T? 


THE e€dDIReEnEeTS OF THE TECH ORDERS 


je AS REFEREWCED PER THE (vSTRUCTIOVS 
ae IY THE WCDs THE TESY ORDERS BEIvi— 
@ ck USSD BY THE MECHAAICS ALE VSUsAtcy 


JSIAITHORIZED A/D VAI COVYTROL LED COp/eS 
jar THEN KEEP HAWDY AT THEIR WRK StaT OS, THEE . 
“Kg PlIES MAY ALSO BE OUT-OF-DATE, THE 
ri@CHAnNILS MAKE VEL), UVAUTHORIZEO 
T7¢CH ORDERS FROM WHICH TO Work WHEY 
SWaAad oF mourn? IM FORMATIIAN INFORMS 


THEM THAT A TECH ORDER REVISiIQW HAS 
BEetiw ISsvEdD, 


2. QVERALL ASSESSMEWT OF CURRENT Of ERATION? 
Under the PREesevr PROWETION mMETHO SHOP mE- 


CHAVICS Ay BE REFURB SHING-/REPAIRIWL- ELECTROMEL.At 
@ beau fARTS To OvurdpTtTED TECH ORDERS, 





- ov - #Y (REV. A) 








PALE 2 oF 
2. RATaANALE LEADIVE CHANEE © 
PALTS SHW'9 VE LEFIABIHED TO THE 
[vy Té DER (MoT RECERAT ConFibucaTiaad, 
FAILURE Fore THES 7® Oeecrvre WiuL RESILT 
in A DEFICIEv Cy 1 TNE At OD ERM @ NA 
awa UpdaTive 0F FLIGHT READY 
Epu Pres AS 


1T PRotaATeEs THrovct 
THE Ace. THE SAFETA,REMAG UTY , fivDd 


REAnvers OF REF YABISHED FUurlcar 
HARDWARE IAT, PECANS 









COMO A7/ SED 
As A fLETIAT OF COWwdOENVYE REFYRENSAAENT) 


Refain, PRECEIVATS TO OUT COATED Tee C4 
CORDELL. 


4 DEescAaPTin oF MEW Proce : 
REFALS ALL TE CUMAICAL OLDER “4 SVUALS 
WI/TH CQarPyTeL CEVEATED, ELECTRONICALLY UPDATED 
& CRI AVAIL ABE TECH OADM LOCATE @RTS 
THRoIH OUT THE (COs AT ME ALCS 


SO THAT OPERATOR AccChy/Biusrt7 7% 

ae «= PRT OS CONVEMEAT. TRAY THE 
OPERATING ABW T. CHE UP AVY Des/NE® 
TECH OLDE IN gee To Foote) THe 
MOST CURREYT PROCBFOULZES Arvo KEP 


Proeeurgr CuRkEAT AS THEY SEetome 
LEVISED [APlAOLE® : 


S. BE vEFITS [TRADE OFFS REF PARA.1): 
BESIDES REPAIA!I 


M- A PRAT TO THE Racer 
CoMNF I eURaTred TECH OLDER MaAvvVALS 


Witt WOT REAVINRE PERIODIC UPDATIVE- 


SIveE Avr ELECTRONIC (fA°PER CELT Masur 
Wie CE AUTOMATICALLY UPDATED (VSTANTL 
GHrevirOuT ALG RECS AS SOOM AS THT 

@ Pr Ane 


WDmMERT OR MEW LELENME /S AphRove 
HE PpErsowVveL wow Dalirws 





TED TO UPDATE 
ME MAWVYALS Cou BE PRodveriVEely VSED 
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(Pate F oF Ss 


Ty FucecFite aTHER ALC Funetrowy 
© AT A SIGKHF CAAT CRS TCT SAuUIntrys 


6 pMPlLemMEATAT aN Ca pr [1-7 Part (Ref. Para: 
A. THE AFLO waved BRAVE TH 
Coa ST 


THE 


[reve THE 
oF HE SOFTWARE Fo CONTA! 
TECHNICAL ORDENS Corte Sve - 
DQVGAT UY PdATIVvie CAPAB/IU NE, 
: rN CES Srv 
Besos Wie BE PEPWRLED TH EATEre 
AND SvBsOVMvVEaTry Up dATE 


TiS 
IVF UVR ATATI INN. 
C. caput CRTs wht N&D To FE fusenned 
NMNAD LaO4ATED Fort OPERAMIRZ PALABrU 
THAQU HOIST TE ALC. 
& D. No SCHEIULEe 


WA PAST SHoveEOD OCCUR 

jE THE CvRAECAT TECH OLE wrvvAcs 
ARE fAASITAIVED AS WIA YrTIlh 
Juf ECECTPOWIC MANVVAL YF. HATTA 
{7S WECC ITe 


OA ~—tr Ye CaApABuTr %, 
AND Arce ALO PERSgnrywWEu pak 
TRAIVED IW UVIINMe FHE CRG 


Fork 
JEG ORDER LREMEVAC, 


2, SAFETY: (WOT Afferent) 


F. EVUALRNANE TAL. Cw oT APU ca7ee) 


9. EUAGrUT AND IeSTA ISLET 


JHE ELSCtTRAgwic sEtH ORDER we~wyvAL Wikre 


BE ToTAlhey REUAGLE AYD CAV BE EASiry 
Mad TAIVEd. 
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Humnn FACTORS DESIGN PRITHSIA 4 

is EFFORT (5 Dr RECTED TOWARD 

[IY STUN Cov FIDEKE (NY THE 
QECHANICS THAT wwe ProeEdUAYS 

ay WHICH THEY prUsT OPERATE ARE 
READILY ACMESIISEIE AND CuURREVT 
NO DoveT SAYILD E2xrSr fens TH EVE 
OInD SS WNHETH Er Ove nT THEY ALG 
PERF IR a1 THEW sASKL TO THE 
CORRECT AstTRIUCTIONS, 
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® h/ NM. Cost [npRoveEr vT DATA | 
PREsewTr Candi Taw Qos 7 


— REWORK Awd SCRAP CasTS ASSOCIATED 
woIiThH mEeEceHavits REPAIRINI (PAATS 
TO UUAVTHORIZED/VAICON TAOLLED COY/ ES 


OF TECHAISCAL OAIERS FOR THE 
LAST f& ATONMTAS * 
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—~CO0sST TO PRINT DISTRI TVUIE , AS 
In 202 PORATE SLE CHAUGEES TO 
THE TECHANCALG ORDERS 


Over THE 
LAST 2 fIOWTHS = 





@ PROPOSED ImPlLEmeEwTaATion SoST 


— Cost Jvvoves Fe pusrAte CRTs OW 
THE PzOdDICTION FLOOK SH THAT Ace 
MECHAMCS ree HACE 
ACESS TO OWE = 


CaOrdI/EA/I EW T’ 





ve new 


—-- Ee SPECIAXW DATA ProecesSiser COSTS 
REDPWRED TO Jat TATE [lt PoE € oT 
THis SYSTEM * 





At LAG. Cob SAGES (hsv weA): 


[Peesre vr Con Dron eosr] —[PRe posed 
[OULEMENTAT OI COST] = 
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Ref: TECHNOLOGY INSERTION ENGINEERING SERVICES PROGRAM 28 Jun 1989 
FOCUS STUDY CONTROL NO. SA-037 


Unauthorized, outdated, and uncontrolled copies of technical orders is a 
problem that can be easily solved. 

There are three avenues for creating a change to a T.0.: 
(a) AFTO Form 22 requesting a change, (b) one generated by an AFLC Form 103, 
Nonconforming Technical Assistance Request and Reply, (c) Self generated AFLC 
Form 252 by the Equipment Specialist (ES). 


Under (a), the AFTO 22 is evaluated by the ES and if the requested change is 
approved an AFLC 252 is submitted. The formal change to the T.0. is sent tc 
all the “satellites” in Maintenance that are on distribution for that 
particular T.0. in the quantities specified. 


Under (ce), the AFLC 252 is generated by the ES and forwarded for printing and 
distribution. Usually the changes are minor in nature and not critical. The 
T.0. editor will turn in accumulated AFLC 252’s (routine) and have them 
printed and distributed. Again, the satellites in Mainvenance will receive 
the changes based on the number of T.0.’s credited to their account. 


Under (b), the AFLC Form 103 is received by the ES. It is either approved or 
disapproved. If approved, the ES has 2 options. He may authorize the 
deviation from the T.0. for a specified length of time not to exceed 120 days 
or initiate a Special Handling AFLC 252. The copy of the approved AFLO 103 
and/or SH AFLC 252 is returned to MATEG personnel. The approved ArLC 252 
copies are distributed by MAATA to the different satellites for posting in 
their respective T.0.’s. 


From the description of the T.0. changes procedures stated above, there 
is no reason for unauthorized or cutdated T.0.'’s. The new work package 
concept breaks out the T.0. into 12 different sections (assembly, disassembly, 
inspection, repair, etc.). This allows the different work stations the 
opportunity to order one complete set (12 work pkgs) for their T.0. file and 
as many of the specific work packages required in their area. This can be 
done even to the point of one T.0. per mechanic. In the past, all changes to- 
the T.0. had to be filed regardless of what section of the T.0. was changed. 
Supervisors tended to have as few T.0.’s as possible to preclude having to 
post all the changes generated. Now, the supervisor receives only those 
changes pertaining to the books in his area plus only one set of changes to 
the other set of books. The SH AFLC 252’s are controlled by a project number 
and copies are provided to the different satellites by MAATA according to the 
number of work packages in that area. The AFLC 103’s and SH 252’s are then 
eagily posted. These forma are removed and discarded when the formal changes 
are received covering the information requested. 


POC: Gilbert Maldonado/SA-ALC-MMPETB/ (512) 925-6001 
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3/ warkivry weld PATS, 


Sh? 
i, CURRENT OPERATION S SUPPLY RECEIVES any 
td dae Ps in cet 


STORES NEW SUPPLIER PARTS Fog SuBsSEDVEV m- 


DIFTAIRUTION FOR SHOP ALC USAGE. NO STO-_K 
ROTATION METMOD IS USED TO ASSURE AYE iesr 


I= FIRST OUT’ DISTRIBITION FoR Mere paar 


2, OVERALL ASIESSMEYT OF CURQENT OFERATIO:! 
SUPPLY FSSVES PAATS Te THE Shop Aleer 
THAT PIAL HAVE BEEN IW STORAGE Con. 
PIActt %EAAS TRIS PRACTIC“€N USUALLY VOIDS 7H 


B/ MSARRAVTY ON PARATS HELD IN STORAGE 
THIS LON RESYLTIVE (TN THE ALCS Havin, 


TO SCRAP DEFECTIVE fPaars CA Te SCREEN AND 
REVAIA THEM ATTVE/R OWN E K PEASE. 
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3. RarlevAe ke Fe CHAVCE sAyraw® os Ppti 


OF Dist AcPavr FAS Cy FE REPIIAEH 
75 Pepi at® Got. LEPAHR PEGE VES FA Aart, 
AT Yo COST Ta THE ALCs ¢F 


é THE PARTS 
B/ ABE STAkh Yrs DER WAR AB RIF Y, 

, (BATHE VISCOVERY +r SOME DISCKEPA I PARTS Wiritiv 4 
B/ Contest Lot, 


BEFORE TRE WARAAWTY HAS 
xP le eo, RUE LETUALLY ALC LI PRE RAE TURN of 
TRAT EWTIRE L90T To THE SUPLIER Fak part 


SCREEN/A & AND SUBSE QUGAT RERACEM ET aor, 
REPAIR AT THE SUPPLIER S ExP Ens, 


RESCAILTION OF NEWS (09 CESS 5 SULPLY SHoved 
DaTEe STAMPA EvERy PACKACE AS 'F 3S RECE VED 
! THESE PARTS Speaued THEN QF STS RED ro 
SUCH A WAY Bi THAT THE DEBE." Dare 
STAPLED fPACKALE /S (SSYVED Flat: 
A) PRODuCT ICI YY MAP AOY Cet Fn TS 
— LESS DOWNTIME Dur To REWSVAL 
CF BISChEPAVYT LoTs FROM SufPcy, 
{iM A TIMELY MAMA ER, For SVPPMIER 


SCREENING, REPAIR, Kab REPLAEMEUT, 
B Ov4eiry I ROVE MEWTS 


— SUPPLIECHK Cokrgenve ~AcTICHY 
BECawes MORE TIEN, RESPONSE A! 
EFFECTIVE, 
—~UNRELCIABLE SUPPU«UERS ARE (DET — 
FIED AVYD Eupraate) VEFoIRE 
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